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MYBPC3 gene

myosin binding protein C, cardiac

Normal Function

The MYBPC3 gene provides instructions for making the cardiac myosin binding protein
C (cardiac MyBP-C), which is found in heart (cardiac) muscle cells. In these cells,
cardiac MyBP-C is associated with a structure called the sarcomere, which is the basic
unit of muscle contraction. Sarcomeres are made up of thick and thin filaments. The
overlapping thick and thin filaments attach to each other and release, which allows

the filaments to move relative to one another so that muscles can contract. Regular
contractions of cardiac muscle pump blood to the rest of the body.

In cardiac muscle sarcomeres, cardiac MyBP-C attaches to thick filaments and keeps
them from being broken down. Cardiac MyBP-C has chemical groups called phosphate
groups attached to it; when the phosphate groups are removed, cardiac MyBP-C is
broken down, followed by the breakdown of the proteins of the thick filament. Cardiac
MyBP-C also regulates the rate of muscle contraction, although the mechanism is not
fully understood.

Health Conditions Related to Genetic Changes

familial dilated cardiomyopathy

familial hypertrophic cardiomyopathy

Mutations in the MYBPC3 gene are a common cause of familial hypertrophic
cardiomyopathy, accounting for up to 30 percent of all cases. This condition is
characterized by thickening (hypertrophy) of the cardiac muscle. Although some
people with familial hypertrophic cardiomyopathy have no obvious health effects, all
affected individuals have an increased risk of heart failure and sudden death.

MYBPC3 gene mutations that cause familial hypertrophic cardiomyopathy lead to
an abnormally short or otherwise altered cardiac MyBP-C protein. It is unknown how
these changes cause hypertrophy of the heart muscle.

other disorders

Mutations in the MYBPC3 gene have been associated with other heart conditions.
Mutations have been found in people with dilated cardiomyopathy and left ventricular
noncompaction. However, the role MYBPC3 gene mutations play in either condition
is unclear. Dilated cardiomyopathy weakens and enlarges the heart, preventing

it from pumping blood efficiently. Affected individuals have an increased risk of



heart failure and premature death. Left ventricular noncompaction occurs when

the lower left chamber of the heart (left ventricle) does not develop correctly. The
heart muscle is weakened and cannot pump blood efficiently, often leading to heart
failure. Abnormal heart rhythms (arrhythmias) can also occur in individuals with left
ventricular noncompaction.

Chromosomal Location

Cytogenetic Location: 11p11.2, which is the short (p) arm of chromosome 11 at position
11.2

Molecular Location: base pairs 47,331,406 to 47,352,702 on chromosome 11 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)

Credit: Genome Decoration Page/NCBI

Other Names for This Gene
e  C-protein, cardiac muscle isoform
e MYBP-C
* myosin-binding protein C, cardiac-type
e MYPC3_HUMAN

Additional Information & Resources

Educational Resources

*  Molecular Biology of the Cell (fourth edition, 2002): Muscle Contraction Depends
on the Sliding of Myosin Il and Actin Filaments
https://www.ncbi.nlm.nih.gov/books/NBK26888/#A3065

*  The Cell: A Molecular Approach (second edition, 2000): Muscle Contraction
https://www.ncbi.nlm.nih.gov/books/NBK996 1/#A1791
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https://www.ncbi.nlm.nih.gov/gene/4607
https://www.ncbi.nlm.nih.gov/genome/tools/gdp
https://www.ncbi.nlm.nih.gov/books/NBK26888/#A3065
https://www.ncbi.nlm.nih.gov/books/NBK9961/#A1791

GeneReviews

» Dilated Cardiomyopathy Overview
https://www.ncbi.nlm.nih.gov/books/NBK1309

*  Hypertrophic Cardiomyopathy Overview
https://www.ncbi.nlm.nih.gov/books/NBK1768

Scientific Articles on PubMed

* PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28%28MYBPC3%5BTIAB%5D
%29+0R+%28cardiac+myosin+binding+protein+C%5BTIAB%5D%29%29+AND
+%28%28Genes%5BMH%5D%29+0R+%28Genetic+Phenomena%5BMH%5D
%29%29+AND+english%5Bla%5D+AND+human%5Bmh%5D+AND+%22last
+720+days%22%5Bdp%5D

OMIM

. MYOSIN-BINDING PROTEIN C, CARDIAC
http://omim.org/entry/600958

Research Resources

» Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_MYBPC3.html

 ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=MYBPC3%5Bgene%5D

*  HGNC Gene Family: Fibronectin type Ill domain containing
http://www.genenames.org/cgi-bin/genefamilies/set/555

*  HGNC Gene Family: I-set domain containing
http://www.genenames.org/cgi-bin/genefamilies/set/593

*  HGNC Gene Family: Myosin binding proteins
http://www.genenames.org/cgi-bin/genefamilies/set/658

»  HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?g=data/
hgnc_data.php&hgnc_id=7551

* NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/4607

* UniProt
http://www.uniprot.org/uniprot/Q14896
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